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DETAILED ACTION 

Response to Amendment 

1 . This Office Action is responsive to Applicant's remarks received on May 15, 
2008. Claims 2-14 remain pending. 

2. In response to applicant's request for reconsideration regarding the previous 
Office Action, the following corrective action is taken: 

Specifically, claims 13 and 14 were included under the wrong heading and thus 
addressed by the incorrect grounds of rejection. Upon further review, the rejection of 
claim 10 is unclear. A revised Office Action is provided herein to rectify any errors and 
clarify the rejections at hand. 

A new shortened statutory time period of three (3) MONTHS and a new statutory 
period for reply is restarted to begin with the mailing of this letter. 



Claim Objections 



3. The previous claim objection has been withdrawn in light of Applicant's 
amendment. 
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Claim Rejections - 35 USC §112 

4. Claim 7 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply with 
the written description requirement. The claim contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in 
the relevant art that the inventor(s), at the time the application was filed, had possession 
of the claimed invention. The specification describes a computer program that causes a 
computer to execute the invention on page 5, yet there is no explicit description of 
computer hardware containing the computer program. As such, the "tangible computer 
readable medium" is not supported by the specification. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claim 9 is rejected under 35 U.S.C. 102(b) as being anticipated by Vollmar et a. 
("Iterative Reconstruction of Emission...", IEEE Article, which includes a specific method 
found in Schmidlin et al., "Iterative reconstruction of PET images", Phys. Med. Biol.). 
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Regarding claim 9, Vollmar et al. discloses a method for selectively imaging 
body structures ("computer simulations and a PET study of a cat" at section III, line 1 1 ), 
the method comprising steps of: 

using a first tomography method to acquire a first image data set ("PET study" in 
figure 3), 

using a second tomography method to acquire a second image data set, the 
second tomography method having a higher resolution than the first tomography 
method ("MR study" in figure 3) and the second image data set containing image data 
that at least partly coincides in space with image data of the first image data set 
("Registration" in figure 3), 

reconstructing an image from the first image data set ("images with improved 
resolution" in figure 3), and 

wherein data from the first image set used in the reconstruction set is selected 
using the second image data set; ("A-priori-information" in figure 3), 

wherein the reconstruction step further comprises the steps of: 

selecting a region to be imaged from at least one region represented in 

the second image data set ("same anatomical region" in figure 2 caption), and 
calculating the image reconstruction from image data in a region 

represented in the first image data set that corresponds to the selected region 

represented in the second data set ("Cologne HOSP" in figure 3). 
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Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 6, 8, 13 and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the combination of Vollmar et al. and common knowledge in the art 
as evidenced by Delaney et al. ("Multiresolution Tomographic Reconstruction Using 
Wavelets", IEEE Article). 

Regarding claim 6, Vollmar et al. discloses a device for selective imaging of 
body structures ("computer simulations and a PET study of a cat" at section III, line 11), 
which device includes 

first tomographic image data acquisition means for the acquisition of a first image 
data set ("PET study" in figure 3), 

second tomographic image data acquisition means for the acquisition of a 
second image data set, which second tomographic image data acquisition means have 
a resolution which is higher than that of the first tomographic image data acquisition 
means ("MR study" in figure 3), 

backprojection means for image reconstruction ("Cologne HOSP" in figure 3) of 
an image from the first image data set ("Corrected Sinograms" in figure 3), and 
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selection means for selecting, by means of the second image data set, the first 
image data ("same anatomical region" in figure 2 caption; "appropriate anatomical 
regions" in figure 3) to be reconstructed into a first tomographic image (the resulting 
"images with improved resolution" in figure 3), wherein the first image data set is 
situated in a selected image region ("A-priori-information" in figure 3) such that the 
backprojection means co-operate with the selection means in such a manner that the 
first tomographic image is calculated exclusively from the first image data set which are 
situated in the selected image region (the HOSP reconstruction calculates image 
information only based on the A-priori information from the MR study). 

Vollmar et al. does not disclose selecting a portion of the first image data set and 
that the first tomographic image is calculated exclusively from the portion of the first 
image data set. 

However, it is well known in the art to segment the area of reconstruction from an 
area of interest ("small area of interest is reconstructed at high (full) resolution" Delaney 
et al. at page 799, left column, paragraph 2, line 10). 

Therefore it would have been obvious at the time the invention was made to one 
of ordinary skill in the art to reconstruct the PET data of Vollmar et al. using exclusively 
the segmented MR data of Vollmar et al. as the area of interest to allow significant 
reduction of computation time in the overall reconstruction (see Delaney et al. at page 
799, left column, paragraph 2, line 9). 

Regarding claim 8, Vollmar et al. discloses a method for selectively imaging 
body structures, comprising the steps of: 
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using a first tomography method to acquire a first image data set from a first 
spatial region ("PET study" in figure 3), 

using a second tomography method to acquire a second image data set, the 
second tomography method having a higher resolution than the first tomography 
method ("MR study" in figure 3) and the second image data set containing image data 
that at least partly coincides in space with image data of the first image data set 
("Registration" in figure 3); and 

reconstructing the second image data set into a second image (an image 
resulting from "any reconstruction method" in figure 3); 

segmenting the second image to define a selected image region ("Segmentation" 
in figure 3; figure 1 , right image); 

reconstructing an image from the first image data set ("images with improved 
resolution" in figure 3). 

Vollmar et al. does not disclose segmenting the first image data set in 
accordance with the selected image region segmented from the second image to define 
a segmented first image data set. 

However, it is well known in the art to segment the area of reconstruction to an 
area of interest ("small area of interest is reconstructed at high (full) resolution" Delaney 
et al. at page 799, left column, paragraph 2, line 10). 

Therefore it would have been obvious at the time the invention was made to one 
of ordinary skill in the art to segment the PET data of Vollmar et al. using the segmented 
MR data of Vollmar et al. as the area of interest to allow significant reduction of 
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computation time in the overall reconstruction (see Delaney et al. at page 799, left 
column, paragraph 2, line 9). 

Regarding claim 13, Vollmar et al. discloses a device wherein the selecting 
means includes: 

an automatic segmenting means ("Segmentation Thresholds" in figure 3) which 
segments a second image reconstructed from the second image data set (an image 
resulting from "any reconstruction method" in figure 3), the selected portion of the first 
image data corresponding to the segmented region of the second image ("same 
anatomical region" in figure 2 caption; "appropriate anatomical regions" in figure 3). 
Regarding claim 14, Vollmar et al. discloses a device further including: 
registration means for registering the first image data set and the second image 
data set ("Registration" in figure 3). 

9. Claims 2-5, 7, and 1 0-1 2 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over the combination Vollmar et al., Townsend et al. (US 6,490,476) and 
common knowledge in the art as evidenced by Delaney et al. 

Regarding claim 10, Vollmar et al. discloses a method of selecting imaging body 
structures ("computer simulations and a PET study of a cat" at section III, line 11), 
comprising: 

acquiring a first image data set from a first spatial region with a tomographic 
nuclear medical imaging technique ("PET study" in figure 3); 
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acquiring a second image data set from a second spatial region with a second 
tomographic imaging technique ("CT data" at section l-D, line 4), the first and second 
spatial regions coinciding at least partially in space ("Registration" in figure 3); 

reconstructing the second image data set into a second image (an image 
resulting from "any reconstruction method" in figure 3); 

segmenting the second image to define a segmented second image 
("Segmentation" in figure 3; figure 1 , right image); 

reconstructing the first image data set ("Cologne HOSP" in figure 3) into a first 
image ("images with improved resolution" in figure 3). 

Vollmar et al. does not disclose forward projecting the segmented second image 
to form a segmented second image data set. 

Townsend et al. teaches a method in the same field of endeavor of multimodal 
tomography imaging ("co-registered CT and PET images to be acquired sequentially" at 
col. 1, line 21) comprising forward projecting the segmented second image ("forward 
projection through the segmented and scaled CT images" at col. 17, line 32) to form a 
segmented second image data set (the forward projection produces attenuation 
correction factors which are applied to the rest of the segmented CT images for 
comparison to the PET images; see col. 17, lines 23-50). 

It would have been obvious at the time the invention was made to one of ordinary 
skill in the art to utilize the forward projection of Townsend et al. on the segmented 
image of Vollmar et al. to allow the images to be corrected accordingly for attenuation 
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such that reconstruction can be more accurate (see Townsend et al. at col. 17, lines 18- 
19 and 42-50). 



The Vollmar et al. and Townsend et al. combination does not disclose 
associating the segmented second image data with the first image data set to form a 
segmented first image data set. 

However, it is well known in the art to segment the area of reconstruction to an 
area of interest ("small area of interest is reconstructed at high (full) resolution" Delaney 
et al. at page 799, left column, paragraph 2, line 10). 

Therefore it would have been obvious at the time the invention was made to one 
of ordinary skill in the art to segment the PET data of the Vollmar et al. and Townsend 
et al. combination using the segmented CT data of the Vollmar et al. and Townsend et 
al. combination as the area of interest to allow significant reduction of computation time 
in the overall reconstruction (see Delaney et al. at page 799, left column, paragraph 2, 
line 9). 

Regarding claim 2, Vollmar et al. discloses a method wherein the nuclear 
medical technique includes SPECT or PET. 

Regarding claim 3, the Vollmar et al., Townsend et al. and common knowledge 
combination discloses a method wherein the segmenting step is performed by a 
segmentation routine ("Segmentation Thresholds" in figure 3). 

The Vollmar et al., Townsend et al. and common knowledge combination does 
not explicitly disclose that the segmentation routine is automatic. 
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However, it is well known in the art to utilize automatic segmentation routines to 
segment image data. 

Therefore, it would have been obvious at the time the invention was made to 
employ an automatic segmentation routine as the segmentation module of the Vollmar 
et al., Townsend et al. and common knowledge combination such that user input is 
unnecessary, thereby creating a more time efficient processing system. 

Regarding claim 4, the Vollmar et al., Townsend et al. and common knowledge 
combination discloses a method wherein reconstructing the segmented first image data 
set is carried out by way of iterative backprojection ("iteration substeps are non- 
simultaneous (single projection)" Vollmar et al. at section 1-B). 

Regarding claim 5, the Vollmar et al., Townsend et al. and common knowledge 
combination discloses a method wherein the iterative backprojection includes: 

numerically forming an iteration image data set from the calculated image 
("Xi(n,p)", Schmidlin et al. at section 2.1, paragraph 4, line 3), 

determining a difference between the first image data set and the iteration image 
data set ("correction is applied directly to the image", Schmidlin et al. at section 2.1 , 
paragraph 4, line 2), 

adding the difference to the segmented first image image ("Xi(n,p')", Schmidlin et 
al. at section 2.1 , paragraph 4, line 4), and 

iteratively repeating the above steps until at least one convergence criterion is 
satisfied ("converge to zero", Schmidlin et al. at section 2.4, line 13). 
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Regarding claim 7, Vollmar et al. discloses a tangible computer readable 
medium which includes programming for making a computer carry out the method 
above when the computer program is executed on a computer ("computer simulations 
and a PET study of a cat" at section III, line 1 1 ). 

Regarding claim 11, the Vollmar et al., Townsend et al. and common knowledge 
combination discloses a method wherein the convergence criteria includes the 
difference dropping below a predetermined convergence value ("converge to zero", 
Schmidlin et al. at section 2.4, line 13). 

Regarding claim 12, Vollmar et al. discloses a method further including: 

reconstructing the first image data set into a first image ("reconstruction of 
emission tomography data" at page 1560, section C, line 2); 

registering the at least one of: the first and second images and the first and 
second image data sets ("Registration" in figure 3). 

Response to Arguments 

Summary of Remarks (@ response page labeled 7): The Vollmar reference does 
not include the Schmidlin reference. 

Examiner's Response: As the Examiner pointed out in the rejection, the Vollmar 
reference includes a specific method from Schmidlin, which as the Applicant has 
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pointed out is the HOSP reconstruction algorithm. As the Vollmar reference 
incorporates fundamentals of the HOSP reconstruction, it only follows that it 
incorporates the corresponding portions of the Schmidlin reference as deemed 
necessary for its understanding. Furthermore, Applicant's response to the non-final 
Office Action did not identify the inclusion of the Schmidlin reference as a deficiency, 
thus establishing that the incorporation is proper. 

Summary of Remarks (@ response page labeled 7): "Examiner fails to make the 
Lipinski article of record". 

Examiner's Response: As the Lipinski article was included in Applicant's IDS and 
was considered with the non-final Office Action, the Lipinski article is of record. 
Furthermore, the absence of the Lipinski article in the Office Action itself is due to the 
fact that specifics of the Lipinski article were not relied upon for the rejections. 

Summary of Remarks (@ response page labeled 12): MR data would not be 
used for attenuation correction of the PET data. 

Examiner's Response: The Examiner has corrected the rejection of claim 10 to 
clarify how the Townsend reference is being combined the Vollmar reference, 
specifically in that the Vollmar reference utilizes CT data rather than MR data. 
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Summary of Remarks (@ response page labeled 12): The wavelet image 
reconstruction of Delaney would not be combined with the Vollmar and Townsend 
combination. 

Examiner's Response: The Examiner's intentions were to use the Delaney 
reference merely as evidence that the association step is well-known and not as a 
combination. The Examiner has revised the rejection to clarify that. 

Summary of Remarks (@ response pages labeled 14, 15): The wavelet image 
reconstruction of Delaney would not be combined with the Vollmar. 

Examiner's Response: The Examiner's intentions were to use the Delaney 
reference merely as evidence that the association step is well-known and not as a 
combination. The Examiner has revised the rejection to clarify that. 

Summary of Remarks (@ response page labeled 15): Claims 13 and 14 are not 
anticipated due to the fact that there is no suggestion of how a final PET image is 
generated from the portion of PET image data situated in the segmented region of the 
MR image. 
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Examiner's Response: As the Examiner has corrected the grounds of rejection 
with regard to claims 13 and 14, this particular limitation is met by looking to the 
rejection of claim 6, specifically with regard to the teachings of Delaney. 

Summary of Remarks (@ response page labeled 16): The Vollmar reference 
"does not describe calculating a reconstructed image from a region of the PET image 
data that corresponds to the segmented region of the MR image". 

Examiner's Response: Claim 9 does not contain the limitation corresponding to 
the segmented region of the MR image. As such, the Examiner has not asserted that 
the Vollmar reference meets this particular limitation for claim 9. 

Summary of Remarks (@ response page labeled 17): "It is axiomatic that the 
computer program must reside on a tangible medium, such as a computer memory, a 
disk or tape, a memory stick or the like". 

Examiner's Response: The specification only contains support for a computer 
program and not specific hardware that may contain the computer program. 
Furthermore, a computer program need not reside on a tangible medium as it may be 
contained in a carrier wave or signal. 
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Conclusion 

10. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KATRINA FUJITA whose telephone number is 
(571)270-1574. The examiner can normally be reached on M-Th 8-5:30pm, F 8- 
4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vikkram Bali can be reached on (571) 272-7415. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Katrina Fujita/ 
Examiner, Art Unit 2624 

A/ikkram Bali/ 

Supervisory Patent Examiner, Art Unit 2624 



